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(57) Abstract: During the movement such as walking on a flat ground of a biped 
walking mobile body, the position of the gravity center (GO) of the mobile body, 
the position of an ankle joint (12) of each leg body (2), and the position of a 
metatarsophalangeal joint (13a) of a foot portion (13) are obtained one after an- 
other. Contact to the ground of a portion directly under the metatarsophalangeal 
joint (13a) and that of a portion directly under the ankle joint (12) are detected 
by ground contact sensors (5 If, 51r) provided at the bottom surface of the foot 
portion (13). Then, depending on the combination of whether the portion di- 
rectly under the metatarsophalangeal joint (13a) is in contact with the ground 
and whether the portion directly under the ankle joint (12) is in contact with the 
ground, the position in the horizontal direction of any of the gravity center (GO), 
the ankle joint (12), and the metatarsophalangeal joint (13a) is assumed as the 
position in the horizontal direction of a floor reaction force acting point. The po- 
sition in the vertical direction of the floor reaction force acting point is assumed 
based on the vertical distance from the ankle joint (12) to the ground surface. 
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tf, * ^ti 4, is, 19, 2oit -&&ftmm&k i,x<Dxm 1 
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2 2 

t ^20, 21(1, AW1 (~&i£ft&mft) (DffifeB&b Ut©R 

mmmm (iiiifi) jsirw«sAft*fe^?- 2 4 ii^st-fc t> , 
— ^naiH3^fL tj&©i 2 mmmninm-i-z h <dx~& k> „ ^mmmm 

i3}^fj;5}^ 16 11, Aft IB & 

* ty ^ 5 1 r , 5 1 f rotWf-^Srf ^t, AIU©Wfr2, 2 CO 

sttsKtt^Jdnp^^tt (mi (a) (Dwm) -efcssK mw^^^ffi 

(HIl (b) co^fil) ^*5^*^«lf-f-*|tPft:31ttiWWf^a2 5 
K*5ttSMAAft 0 a (ft#tttettam#tote*t?-S«#*|ft 0 a. Ill 

2#s8) «rttffl-ra*tt«#a&tt-ai^a!2 6 jKasi!tr&an5tft-fc>' 

*tJ05«a$cf (charts AAA ft 0 b (J*#ttfcfimii^ftte*fri-.5«& 
nmdb 0 B2#ffi) Sr«-iHi-5JR«flJ«AAfttfjffl#a 2 7 £ «r#*T 
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2 3 

mamm-t^y- 2 1 o^m^-^ * m&mnmm&mttm^®. 271a 
9 w-aa $nfcM^ 3 <Dmmnm e b ©f-^ts:i^t, ^mm^m^ 

5 JSSICp (@2©x zli^) £>J^,£ O <£>jf&*j-J^^ Cf \Z.i$drtZ>n 
(&miJUm&) a 0 = T (a 0 x, a 0 z) £ 5fc 3 5£ ^ f+ W\ 2 

ra i o^^(oiswsi5 8 , 8 o-^tL-^ttw rp>b%m&m<v *&%m&o t 

10 b/c^^^-Cfe«9> 3 #o^f^«tuiBite*fMtI^ Cf t m — T-fc5o 

mw^mmu Hit ^-pfr 2 ^j^wsp^^-fe ^-v- 2 2 ;&t« 

f ^*5tt <5#J3*P#: 2 <D AJM 9 £.t/TJM 1 1 o^rtb^tL^M^^^ 0 
15 c, 6 d (MfcM fcfe^j&jj fa izft-t m 6 c, 0 d 0 E12#^) 

&frzm{*mmn&^& 2 9 ^tix^s. 

^^fHH^IS- 2 7 RVtmfcmm&m^& 2 9 {C£ 9#£>*l5JI&l£|5 4G9 

ff^^iiea, 3 (Dmunm e m oqc # w 2 c^AiB§^ 9 <vm 
20 ^f^-s e c &t>*Tifi!£i5 1 1 <Dm%Mkm e d (d^t — ? %m ^x, ^^opy 

fry y^^r/vcMtSAfl 1 <^£-PJ#*B^£Rom^<D#:« (ni< 

ttS#WflS2 (Z)^j8|g|5 9^T^TlSllfP l 1 (OZti^tKDmmftSt 6 c, d 
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d (dt**-? *m^x&mvt 2 (Dfe-gmw i 2cD#f*j^^^c P m^u-^ 

Af^i 1 GO (lltl, &i£M>b GO £v^) <a{£ 

®cd^-^ zm^xmrnw 2 (D^i-pts 1 2 <DMfom>t> go {c^-r -5 {4 

5 i (PL<lt BtHB5*"(5) i^ij-SAXf, A Z f , AXr, A Z r) & 

fentmrn 1 2 c P (c*5(t-5^ff) ©r-^^^v^T 

#JI*P#: 2 O^^p^P 1 3©MP|||1 3a ©tfrll^Cp fC:fctt<M£«: 

10 M'ii^ig^w^^ 3iia 9 #btvfc#f$m^ go <7>&m©7*— * ^ str 
jS^aoco-x-^ t %m \<^xmMmmmcf m>b> go <DMm 

^a=T( aX , az)(Hl#i) £ 3fc #> 5 S?&m fotiQ W 3^ 3 4 £ 

15 $ 6, m x mm-^mmm 1 6 siriB#$pm'L^4g^ttj^^ 3oti!) 

Cf te:*3tt 5#jWJ# 2 <Z)*Jfigg|3 9 XtfTfiBfcB 1 1 O^rtv^ttO 

§pi 1 (DZrti^tKDMmfim e c, 9<j <dt**~? zm^xmnmrnma 

fc*5»tS#Wflc2 , 2 0*JE§g|5 9;&tJ?TMl 1 O^ADil^ &5fca£> Slip 
£#111^® 3 6 £ x Mffi^ttStoteMW^a 3 1 % J&tT 
25 ^tt^|±}^^3 2feit)!MPtfiffl^3 3 T' ^ *L ^ *l # & # #: J| 
ii> GO, Mf ifi 1 2 StFMP HSI5 13a Ofig ^ C p 
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2 5 

f t^f^pf 2 (Dmm-Z >V 5 1 f, 5 1 r©^fflttJ>57fcS<5 
^fefc^Pffc 2 co^-i-pfS 1 2 GO JC 5 © 9*- * t 

3 9t, z.v>mR£i<Dmmm<Dy*-? tm^^-Mmmmwm^m 35c 

«fc t> #£>tbfc:#J|£p#: 2 co±JM 9 2fct*T»W 1 1 oS^wJpj^^ot*- 
* £ jSPfr^gpfc^ag^ffl-^ifc 3 6 J; 9 #<btbfc#Wl#: 2 <D±mM 9 

xtfTKSs i i <Dfttiumm<D7*-* tm&zntm&mm^m ssictj 

t-efc «9 # b*Lfc#P# 2 <Z>*]fi§|fB 9&T*T]B§8P 1 1 <D * tl ^ tl <D & ft ft 
mec, 6 d <Dy*~? t *m^X&0®:2 (DBmW 1 O&tfj&HjffiSK: 

^fri^tiftm-rz*:-* >- b zmfe-tzmw^ — * > bmm^& a o £ 
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2 6 

&km*mft-f%o z.<Dm&mmwm¥& 2 5 ©&ittt; mia^-r ^ 

A 2 (D&m± yf51 f, 5 1 rOON/OFFiS|| 

Hfr £*b£ 0 — 3f<DMW2 <Dmm±^^ 5 1 f , 51rOH© 

< £ t>-o#ONffifSrtH^t5 (V^-r^^^^tfiir >-f- 5 1 f , 

5 i r (Dffim&mm utv>§) mjj(Dm&2 (Dmmms-v- 5 1 

f, 5 1 r©H©'>^< t fc^-f *L2» — o^oN^f ^ZtiAJj UT^§ 
AMl©JW«:2, 2©IWIIi, SfrfBEl (b) fcl^Ufc 

j: 5 ^pupj^it-ibs twm-zti&o ~^<Dmw- 2 <Dmm± 

1 f, 5 1 r©5*)0'>%< ^ — o 3dS O N W ^7 f 5 i * 

1^ ti&Jf&mfo 2 (D^i&lzlsl)- 5 1 f, 5 1 r © i» jft, t> # O N f& -if- 
MX LT ^ft V* (^ift-fe yf5 1 f , 5 1 r WMt©l3f 1 L t ^ 
*VN) 4§^l£« N AM1©JIP*2 ) 20«Ki^^« > 8&IBBI1 (a) 

£ 5 If, 5 1 r ©tftta«-§-*r»t-CJWWf LTfc <fcV^S % 

i era:, Mis^$BM#4^^f+S'j^s 2 6 s.r>*j3g^M#4^^itay^^ 2 7 
m%kcf tc&ttzmto 4 (Dmmnm e a # atrial ^/^-YA^fc^ 
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2 7 

immm^ w 2 o ;k.-o*msb^-w nt>ti 9 ^ e> -ttL-etbA^ 

0& *. tf 5> * W ntyfl 4 , 1 9(Ci5^1tOttilT-^^i 
10 JggB 3 ©M^I 0 a, '0 b &*»£J: < W-ffll-*-* r. 6. 

3E2pJDiS5r«-ay^®: 2 8 ©ii^ %mn-tz>o 

rmm 1 1 om^s 0 c 0 a (^it:^fR](c*j--r si^^i. ni2# 

fle 2 ©*»SP9 e c tt, ^(DMW- 2 turves WISES 

3 (Dmmnm db (D^mmt^hnk^, (6) sa ^tti^s,, 

20 0 c= 0 b+ A 0 c ( 6 ) 

Am l fllK:£# ttJS J; 5 *c#IB9S 3 (e:^ LtM it 

ffil^p 9 0>Tfl»SB#AM 1 ^>S&^{|iJ{^^# fcfcl <5 <£ 5 {-AIB§S& 9 3 <D 
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2 8 

mmmmmnm^^^- 2 3 \z. «t y> nz>tizmmffi 1 0 <Dm&ftm& 0 d 

0 d= 0 c— A 0 d ( 7 ) 

O^O^^^Cf ICtetfZtomm a o = T (a 0 x, a 0 z) 

mi®3(Dmmxfa<Dtomm<D&m^~-?eD^\B\mz a P , tu ie jgf _l t 

A05t^ir 2 1 ^Mtfe^SMSP 3 (7) _hT^ ft <D#n3i^ tH f — ^ 
a q b-TZ Z:*h!b(Dtkmf-? a p , a q £ s ffj IE H SlHER #4 

b, iik&, (8) f-J: «9|fe^-M^^Cf (d*5tt5^q3t^ao = T (aox, a 0 z) 
^ ^ £> b tl 3 o 

ao = T (aox, aoz) 

= T (a P • cos 0 b - a q • sin 0 b, a p • sin 0 b + a q • cos 0 b - g ) 

(8) 

1 #W^2^^:JBI^9{ctg^t-^P0iJ#:Rl, Rl £: % TJH§G 1 1 M*I 
R2, R2 3 fcft^-rZWlte R3 tulS^fB4 % J^g 

#7, 7^t>^fR6 £l^;fr-tffc:g|5;£3 8 (^T, _h#g& 3 8 £ ? ) (c 
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r QrWlVf Rl £F5|iJ# R 3 t <z>%*r«|S, t^l:, ri t W\ 

# R2 ^©5g*S*pas-ttL^tLlRH«f8, MMtP 1 0 (dti^-f^o 

Btff*: R3 t HQ ft: R4 ©ig&rSPfiJgSIS 3 fctti"* j**M ©«tt3fcjfea$ 3 

9 t?a> So 

R1-R4 KSfrjfc-rs AiS 1 0 PHI frying* 2 9 &t*TI6§ 

mils ®IFR 3 , 3 8 ) (DZrtl^tKOM'b Gl, G2, G3, G4 <D 

Gl, G2, G3, G4 0>4fc«fi % #PM#« LTHfc Lfcffi*3R-C 

5. #JI>Ittttil5tt02fr Gl, G2, G3, G4 COffi 

flrStT'-^itt, 011*. tf, #PWfr*BSttO — ««fSOB8tfi©'t»^^ 

HI 4 (c^i- j; 5 #^:JB||flj 9 <DM>b Gl o^Ste, ^^cJKItB 9 (Df&m 

&8<D*fofrfi>±mm9 <DWi>b>jjfatemm ti ©ti, #ths5i i<d 
m>b> G2 ^tjisis 1 i (ommm 1 o ©»t»&a>e>TiiiB 1 1 © 

t2 t IsXmtStl, tl. t2 (D-fE^fe 

*B^as©S>C? G3, G4 ©fiS^ov^T t R^-Cfo 3. 

_L#$B 3 8 ©fiifr G4 ©titt, jBc«5K:W: % ^_h#r$P 3 8 

3 8 <DM>b G4 0J*tfi£&<*Jk4fcffite:j3tt5 
3 8 ©fi>i> G4 Offifi <b — <b ^ So 
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3 0 

U 1 1 , MSB 3 % ±fc& 3 8 ) (DM'b Gl % G2, G3, G4 CD^g^^f 
5 ^IP^Sgm 1 6 (CiEt&^*££ tfCl^ 0 

10 PJ^tl^^^m^ Gl, G2 % G3, G4 (D^g^, 11*. i^-f Xfi, AP*1 
TJW-mVT*— ? h „ ±Se#ii]f£f!^tl3cDm^ Gl, G2, G3, G4 <D-f& 

Buia#^a^<ig^tt}^^ 3 o _h3z&cD j: o izmn&mmm 1 6 k 

0 a ( = ±#:g|5 3 8 ©If^g) 3 (Dmmnm 0 b <D-^|sHii t , 

litis i i (D^ti-^frKDimmfim e c, ed (D^mutfrb. m^3i,cm 

20 ^^tbfdH^O %#i-S#frJl^^ Cp (El 4 © x z JffijgSSO -?<d%-w\ 
&ft^n<Dm>b Gl, G2, G3, G4 ©tee$r^#>5 0 

^©4§-8^ £-P"IJ#:*BMigI$ (&m&2 (D±M$$ 9 RTfTmU 1 1, J£3B 
3 % _L#:g& 3 8 ) 0 a ~ 0 d #!_h3£<Z> £ 5 fc^g, fetbTV^S 

t£oT, Cp ic&tf 6 #PfliJft:*B ©fi>L> Gl, G2 N G3 N 
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fc:B8L, AJM 9 ©##:M^ c P »c*5^5«*4^« (zi*fi|c*ft 
fcdc (Z(DWr&s 0 4 "Ctt fl c< 0 t?*>S) tfcSOt, 
5 tfrlilCp JC^tf 5^jfiS§p 9 ©fi'fr Gl ©te*©^^tt N (tl • sin 
0 c, -tl • cos 0 c) i^5 0 £ > TUgB 1 1 <D&fcmm%k Cp fcfc 
ft5t^^S«0d (i4-Ci*ed<0) t'fc^Wt, ##Jffi«5RCpfc: 
*5tf5TJffi*B 1 1 Ol^ G2 Otf ©ggfi, *Jg|fB 9 OS^ ^Lc t 
■f"5<^ ( L c • sin 0 c+ t2 • sin 0 d, — Lc • cos 0 c — 12 • cos 0 d) t t£ 
10 5. fife ©flip #2 ©*JG§g|S 9RXfrmU 1 l&tMC HA 3 RVt±fc®> 3 
8 ©m^KoV^^JLiB ^iRl^^^febtU-So 

Kl *m 3 #PWfl:*Bi!S*& Gl N G2, G3, G4 ©{£©&5fc£>fc#, & 

Iiiiii6i4, MtR&ftmfotiLwn 3 1 (Dmmmn #rij 

15 #*BMSSB©£mj» Gl, G2. G3, G4 ©tl © 7* — * t > # P3"J ffc t§ ^ £|5 <D 
If ©T-i? i lrffl^Tt#:H^Cp fc*5tt«AIBlO#(M'fc GO 
©4£g (xg, zg) &5fc*6£ 0 

- - "C, tl^li^Cp fcl&fr 3 ©S'fr G3 

-etl-^tb (x3, z3K m3. _b#:|fR 3 8 ©fi>h G4 © ff & T>* It * £ *L 

20 -etl (x4, z4), H14, APbI 1 ©ttr^fClRj^o T;£<|i]©flipfls: 2 ©AJfi§£& 9 
©M'fr Gl ©&mS.^fi*Sr^tb^tb (xlL, zlLh mlL, IHW#:2© 
TJHSff 1 1 ©Sn> G2 ©f4«S.r>*m*^-etb^tL (x2L, z2LK m2L, 
&M<omft 2 ©AJfiigB 9 ©M'fr Gl ©fcB&^fiiSr-ttL-^tL (xlR, 
zlRh mlR, I^Jfilfr 2 ©TJBKB5 1 1 ©fi'h G2 ©{£«& tffijfc & * 

25 -e*L (x2R, z2R) s m2R, Afl 1 ©frl^M ( = mlL+ m2L+ mlR + 
m2R + m3 + m4) tM^Cp {c $3 § A ffl 1 © 
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3 2 

GO ©tl (xg, zg) ttjfc5£ (9) }i«t^fe?,^5 0 

xg= (mlL • xlL+mlR • xlR+m2L • x2L+m2R • x2R 

+ m3 • x3 + m4 • x4) /M 
zg= (mlL • zlL+mlR • zlR+m2L • z2L + m2R • z2R 
5 +m3 • z3+m4 • z4) /M. 

(9) 

io mn-rzo 

Cp fc&Mt GO ©tl (xg, zg) <DR#5£?!l:r — ^ £/J§ ^T, 

#frJ^^^ Cp fc&tf ##:fi^ GO (xg, zg) <D2mWfriW., 

15 -T&:frt>. #*I^|Cp <7)ig^ O ^*j--T -5 &fom>b GO (Djpjt^ 
T(d2 X g/dt2, d2zg/ dt2) & # & b ft § 0 ^lt, -WflPji^ T (d2 X g/ 

dt2, d2 Z g/dt2)^ N mmmmi]Qmm%tw\^&2 8ic£V)$:tbt>titcM> 

fcjMMZkCp (DffiMO <Dl@ittm.m%k Cf 5>!JPii^ ao = T(aox, 

aoz) <b tf>-<^ h^^^^fcSwtlCfc^ Ife^fMtim Cf iCfc'lt^t 
20 frm^ GO (Dmmm a = T(ax, az)^^i6 bft£ 0 

tti#^ 2 9 «9 3^26 £>ftfc#fl*|J#: 2 O^rJKggp 9 &T>*TIfi§£|5 1 1 <D*rtl 

^^2 7{dj; 9 hfitzm^ 3 oymn^m e b o^-^cD^nHjt^ 

25 !£*JM 9 TM 1 l©t^X («£) (Dy*— ? bfrb , hubS^S-IFP 
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3 3 

H4S:#IUt, raH4©feft!||j:ttil"t-«JWl#:2K:BBb, 1 lo 

(J8£88S?i l o o»f»*b^bJ£iri8ffi l 2 co^^* t-<!?^$) &Ld b 
-T5 t^IS^Cp ^43ttSJS-i-B8«ii 2 ofifojii ( X 12, 
zl2) fi, (Lc • sin 0 c+Ld • sin 0 d, - Lc • cos 0 c- Ld • cos 0 d) <b 

ft 6 (fab, 04ftte c <o, 0d<o) o i^ow^2lcov^T^)ll 

^LT. COSfPfiHl 20#^ii^Cp te*3»tSffi« (xl2, 
zl2) £ ttflB#^S^^g#tfcl^^ 3 1 J; 0 jfctf) e>ttfe##:j^«^C 
p fc*5tt GO ©flfclB (xg, zg) ^ (^^InlfS £ P> „ # 

^I'^GO lZM-rZ&m& 2 (Dfe-W^ 1 2 ^ h/p T( xl2 - Xg , 

zl2-zg) x HUfB^: (5) fc*5(t5 AXf, AZf, AXr, A 

* fc, M Pfig^fctS^lg 3 3 0«ta-Cf± % #C©«fc5tCMPMaiil3a 

tiZ> 0 -ttet>%* 05$:#itT, *HE*»|Rt»W:, Am 1 <DU±Wik 

(aw i &7ky>temA±^w.±mm'vm&\sX&m j fc2<D&¥&i 1 

MPBIfip 13a i:©raOTK¥^r&] (xfi^lp]) xmpO ^ P, 

^&«>aft»dtbTMI|[«L9jSE« l 6 *ltv^. fc*J, 

Sg$£A xmpO tt, #JSJ*2#^^.SlJ{C^5!lflL-C|Sti^^bTfc«J;VN^ % 
V>-f tb^-^^P#: 2 ^O^T^i$J L/c <> <D%mmVt 2 , 2 It 

t> «fc v> 0 

jRffifc*5»tS±IB«EBI A xmpO \Zffi,V&#l\Z.\*m LV> 0 ^HJS 
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3 4 

MMX'te, MPSf 1 3 a (DitLW. tt, MITHtt 1 2 

xW^lRjte-LSBEElliA xmpO tff ggn fc&tt i: L T 3fc *L <5 „ 
Aftr^Jfcfi, S1Ttefll*ffi^® 3 2 kz. J: t9 #btbfcJSf 1 2 <D##: 
^i^Cp (C*5tf5&g ( X 12, zl2) O 0 ffi <D x x 12 (31 N 

5 SgHf A xmpO ZMZ-tc t O^t^t^Cp lC*Jft5MPMJS 13a 
<D x fib g£ UT^«66iL-5 0 

10 (i£¥gfll 3 ©S5«tt9fK:^ffl-*"5^*R**S|ftrt»'t-5 t^^-frS^C) 

-ftefrlb, #S^I#:2c7)^±t6-&^-^5 If, 5 1 r 

©tftfflflT tb, VNi*ttd^gfil&-fe 5 1 f , 5 1 r^ONft 

Lt> -^O^ife LTlN5#j$p#: 2 iCoV^t, Ilft2©|ityf5 1 
15 f, 5 1r£>ON/OF F 12: £ % 2 (DR^MM 1 2 *3 «fc 

^ Mp iii 3 a, $kXHcgrftm>b GO ©*i*frttfl:Brefl* (#L< « x 
!4^fR]Oti^^^»M#) fcj^c-C^S^^ffl^Wxtt^i^^fi (AM 

£ & JC PUBIC fi % |U 6 ( a ) Ut, JSl-ETg&iffiir V-^ 5 1 r 

20 ^ONfttSrtU^ta MPifiT^ite-ir 5 1 f ^OFFlC^ 

tSfctt, ^(D&Wmm 1 2 O x «l^|6jffi1t^flcS^f^ffl^O x tt^ 
faGLM (AW 1 ©3ifT^lRlT?©7K¥^lRl^fc«) £ UTjfc3£$tu5 0 

-hlB© «fc p fcJ£l-ET^iffi"fe 5 1 rfeit^MPgTtity 

25 t5n ^jetiftioN, oFFi^ot^5«fc5 mmm± 

yt5 1 r - 5 1 f !:ix.fc|Pft2 OJE*Pg|3 1 3 ^S^cojg^: 9 <£>^}3jf-? 
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3 5 

{ig{cfc§ 0 ^ct, ^-^UtT 5 l r *5J;t5M'PitT*»-fe 

^ 5 lf ^^tlftlON, OFF t4oTl^i^ttt, JL1B©*D< 
Silfi LTV^JiPfl: 2 <Dm&tlftm&<D x «| # |R]{fc « & £ 5 „ fcjft, 

(b) mmzm7 ( a ) ~ ( c ) Kir^T&iifi^-efcs, 

1216 (b) ^flLt, ^ITlilT^itiH? >-f-5 1 r^OFFfC 

S^^-tcitt, mp|» 13a fa B^K:*R;&fM s 

U-C, ^©MP||i 13a Oxi^tiW^^ICxi^^ 

pet***^ 5 1 f ^^tt-etto f f n oNtftot^sijft^ 

fites mmm±^^- 5 1 r . 5 1 f 2 ©M¥^5 1 3 #^05 

1 r S3 iVMPETSit^f 5 1 f dS^rtb^ttO F F, O N * o T 

faflfc««rft*i-6. 

&*5> 16 ( a ), ( b ) »C*4x-Pn*tJE£:-t*5*«I-fe^1^ 5 1 r , 5 1 
f OON/O FF©I^j5t(D|^ i/f 5 1 r , 51f©K 

rtJtt«o«j£©tb*f4, GO, SfPSSi 2*J J:ifMPBB« 1 

3 a ©*B£©te1Bra4HfcItt## Ufc^. 
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— *\ fc-gUT&M-t is-y- 5 l r fei^MPSTtityf 5 1 f <d 

i^t^ONfflrlli^ltl^i^lCfi, & bK-$?&m>\J> GO, feUcm 
«12*JJ:t;MPH»13a ©ffi*f&<Jtfl# (f£L < te, #f^M^^ 
Cp 05 x ifc&^fRjfil&tt ^^*f^jfigM#) DTJ^^fEffi^CD x $ft 

5 #f*H&S^3f ^£;fr3o £ Mf^lffl^te, H7 (a) iCTjk-r^oiC # 
GO ^Sfif 1 2 j;!) t^lUJ^S <b £ (fg&triljffi l 2 
&m>b GO i !9 ^tfrfUcfo5 £ tett, O "S" ^ fip 1 2 © sSS it 2? ft 
iiT^i*S;^ffl^#&-r 5 tit, ^©SfSll2^)x ffc^f ftfi 
«^*^^jf^ffi^;o x itt;*ffttee t Ltft^$ti6 0 -f" ^i&L 
10 TV^W* 2 ©JS:-i-^f5 1 2 7>*##:M,h GO £ & ffflflj fc 5 T? . 

^^f* 2 Km zmBLjj 1 3 <d«*f 9 (DmmKM* lt^^ ^ 
itT^fi«^fe^ 0 in 7 (a) <Dtm < &n mm 1 2 &M>fom>b 

GO J; 9 & fuM^fc 6 #t ill-ete, _L IB <£> #n < ^itfe tT^2»)ff^ 2 <£> 
15 x [RH&«£$:^-r -So 

^ ^> HI 7 (b) K^-r £ 9 id, x#^[R]-e#^:fi^ GO /5S M PMfi|5 
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